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From:
To:
Date:
Subject:
Attachments:

"Payne, Kelly (KUGC)" <paynek@kennecott.com>
"Douglas Bacon" <dbacon@ utah.gov>
U2612009 2:17 PM
FW: Butterfield Creek Canyon
Final Report for Compliance Monitoring .doc; 102099BF.doc

From: Vinton, Brian (KUCC)
Sent: Thursday, February 26,2009 12:12PM
To: Payne, Kelly (KUCC)
Subject: Butterfield Creek Canyon

Kelly,

Doug left me a message asking questions related to Butterfield Creek
Canyon. Please lake a look at responses and add information as needed.

Butterfield Waste Rock area:

1 . Was any Butterfield Waste rock left in place during the 1992
removal effort? In review of pictures and post-removal sample map, it is
apparent that all waste rock was removed from the 1992 removal area. The
county road was re-routed after the removal was completed.
2. Was Lark Waste.rock used as a base for the county roads? KUCC
did not haul any Lark waste rock to make road base for the county. The
county/State did use Lark Waste rock as a base for portions of the
east-west portion of Highway 111 through Herriman and in some of the
Herriman side streets. No Lark waste rock was used by KUCC as a road
base during the 1990s Which means KUCC did not haul Lark waste rock to
the Butterfield Canyon waste rock removal area.

Revere and Yosemite Drainage Areas Soil Removal:

1. When did KUCC remove the two desilting basins that were
installed to catch suspended solids for the Revere and Yosemite soil
cleanups in/along Butterfield Creek? July 1999. Documentation attached.
2. How long did KUCC monitor suspended solids in Butterfield Creek
below the desiliing basins? April 1 997 through June 1999 and for two
additional sampling events before and after spring runoff in 2000 as
requested by the agencies. Final report documentation attached.
3. What analysis was performed? TSS, total lead and total arsenic.
See attached reoorts.

I do not have an electronic letter from the agencies regarding sign-off
but can likely go find it.

Thanks

Brian
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INTRODUCTION

The following Final Report is submitted in compliance with, and in satisfaction of, the
requirements concerning the Butterfisld Canyon (Site ID #58.01) Site Status for the
South end Environmental Onsite Assessment Sites. The purpose of this report is to
present data collected during the years 1997 to 2001 from Butterfield Creek suspended
solids compliance monitoring as required under the Butterfield AOC.

SITE LOCATION

Butterlield Canyon is located approximately 15 miles southwest of Salt Lake City, in Salt
Lake County, Utah, west and northwest of the community of Herriman in southwest
Jordan Valley (Map 451-T-2251). It includes the northern watershed of Butterfield
Creek Channel beginning at the Queen Drainage in the west to the point at which
Butterfield Creek is diverted into the Herriman irrigation system.

SITE HISTORY

Mining Operations for lead, zinc and silver ores began in and adjacent to Butterfield
Canyon in the 1870s and continued until the 1950s. From the 1870s until 1905 several
companies operated mills which deposited tailings directly into Butterfield Creek or its
tributaries. Much of the tailings material, as well as waste rock from tunneling, found its
way into Butterfield Creek and then downstream to be deposited in the flood plain of
Butterfield Creek near the community of Herriman. No known milling operations were
conducted after 1905 in Butterfield Canyon. Several small companies that conducted
these milling operations were subsequently acquired by either United States Smelting
Refining and Mining Company or Combined Metals Reduction Company (CMR).

During the construction of the Butterfield Tunnel between 1892 and I8g4, waste rock
containing low concentrations of lead and arsenic from the tunnel and related tunnel
workings was deposited within and adjacent to the south side of Butterfield Creek. CMR
continued its mining operations through the Butterfield Tunnel until about 1952. A
predecessor in interest to Kennecott acquired the Butterfield Tunnel holdings in 1955,
after mining through the tunnel had ceased. Beginning in 1962, and largely following
this mining activity, KUC or its predecessors acquired ownership of these mining and
milling properties.

Waste rock from the Castro dumps, owned by a predecessor in interest to Kennecott,
washed into Butterfield Creek in 1961 as a result of a partial slope displacement in l9l9 a

parlial slope displacement at the Yosemite waste rock dump caused 1200 feet of
displacement at the toe of the dump and a mudflow down the gulch at least an additional
1200 feet. The flow was captured by emergency dams located about 500 feet upstream of
the confluence of Yosemite gulch with Butterfield Creek. While each of the slope
displacements might have contributed lead to the Butterfield Creek drainage the amount
added was minimal and the concentrations low.
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In late 1996, soil characteization activities were conducted by KUC which identified two
sites in the lower reaches of Butterfield Canyon that exhibited evidence of historic
mining activity. These were the Revere Mill site at the mouth of Saints Rest drainage and
an area at the confluence of Yosemite Gulch with Butterfield Creek. Excavation activities
were initiated during the l99l construction season to remove historic contaminated soils
from the two identified sites.

Mining wastes left along the banks and watershed of Butterfield Creek and its tributary
gulches can wash downstream especially during flood events. On June 9, l99l a

significant precipitation event occurred in Butterfield Canyon which transported lead and
arsenic contaminated material to downstream areas. Sampling indicates that sediments
transported in Butterfield Creek during this event exceeded 500 ppm lead.

REGULATORY ACTION

Kennecott Utah Copper entered into two Administrative Order on Consents with the
United States Environmental Protection Agency (EPA) to provide for the performance of
two removal actions in Butterfield Canyon. Butterfield Waste Rock Site No. R2
CERCLA VIII-91-18 provided for the removal of waste rock from Butterfield Tunnel and
Butterfield Canyon Site, SSID No. 08-R2 CERCLA VIII-97-09 provided for the removal
of lead contaminated soils from the confluences of Butterfield Creek and the Saints Rest
and Yosemite Drainages (451-T-2252 and 45L-T-450).

The objectives of the Butterfield Creek Waste Rock and Butterfield Canyon Site removal
actions were to relocate the visible mine waste rock, and other lead contaminated soils
from the Butterfield Creek drainage, to mitigate the potential of direct public contact with
the material, and to reduce the potential threat to creek water quality degradation (KUC,
1997 andKUC, 1991).

Removal criteria for mine waste and associated soils from Butterfield Canyon were based
on elevated concentrations of lead identified from total metal analysis. Lead was chosen
for the following reasons:

o Elevated concentrations of lead was the most common metal identified durins site
charactenzation;

o To remain consistent with soil investisations and removal actions at similar sites
on KUC South end facilities;

o Local arsenic concentrations are associated with elevated lead; and
o When soils with elevated levels of lead are removed, past experience and current

studies have demonstrated other metal values, if present, have been reduced to
acceptable levels.

The mine waste and affected soils were removed on a visually guided basis and using
survey data, and confirmed through post-removal sampling. KUC conducted post
removal sampling in the areas of excavation once an area was designated "clean" based
on field observations, removal depth, or other information. Post removal samples were
analyzed for total lead and arsenic.

Final Report for Compliance Monitoring .doc
ilt8to2



Approximately 1.4 million tons (800,000 cubic yards) of waste rock covered nearly 15

acres and was relocated to Castro Gulch (EPA, 2001). A concentration of 1000 parts per
million (ppm) lead was established by the EPA as atarget clean up level (KUC,1993). A
total of 37 composite samples were collected over the Waste Dump Foot print. One
sample exhibited a lead level greater than the target level (1000 ppm lead) (KUC, 1993).
This area was re-cleaned and re-sampled which showed a lead level less than 1000 ppm.
Four samples were also taken in miscellaneous cleanup areas in lower Butterfield
Canyon. One sample exhibited a lead level greater than the target level (1000 ppm lead).
This area was also re-cleaned and re-sampled which showed a lead level less than 1000
ppm (KUC, 1993). The actual post removal surface averaged 174 ppm lead. All post
removal data can be found in the Final Report for Kennecott Work Activities Related to
the Administrative Order on Consent for Removal Action Site No. R2, Butterfield Waste
Rock Site Removal Action.

A total of 25,050 cubic yards of contaminated soil was removed from the Yosemite and
Saints Rest areas and transported to Bluewater I Main Repository (KUC, 1998b). A
concentration of 1500 ppm lead was established by the EPA as a target clean up level
(KUC, 1998a). A total of 5l composite samples were collected over the excavated areas.
Eleven samples exhibited a lead level greater than the target level (1,500 ppm lead)
(KUC, 1998b). Seven sample sites were deemed clean after additional excavation was
conducted and the area re-sampled. The four remaining sample sites were capped (KUC,
1998b). The actual post removal surface averaged 632 ppm lead. All post removal data
can be found in the Final Post-Removal Sampling Report of the Final Report for
Kennecott Work Activities Related to the Administrative Order on Consent for Removal
Action SSID No. 08-R2, Butterfield Canyon Site Removal Action.

SUSPENDED SOLIDS CRITERIA

As part of the requirements for the Butterfield AOC, Kennecott Utah Copper instituted a
sampling program at Butterfield Creek to determine the lead and arsenic content in the
total suspended solids (TSS) carried by the stream. A concentration of 500 parts per
million (ppm) lead had been established by the EPA as arnget clean up level (KUC,
1999). The sampling was initiated on April 4, 1997 and continued through June 1999 on
a weekly basis. After the EPA and UDERR reviewed the final report, it was requested by
UDERR that Kennecott collect two additional rounds of total suspended solids samples
before and during spring runoff in 2000 (KUC, 2000 and UDERR, 2001).

SAMPLE COLLECTION AND ANALYSIS

Suspended solids samples were collected at the mouth of Butterfield Canyon at the first
irrigation diversion by holding a one-half gallon bottle in the stream flow allowing water
and suspended sediments to fill the bottle. During low flows when the stream sediment
loads were low, a second one-half gallon bottle was collected at the same time as the first
to insure adequate sample size for analyses. Field duplicates were collected by holding a

second half-gallon bottle adjacent to the bottle of the sample to be duplicated allowing
the bottles to be filled simultaneously. The samples were sent to KUC Environmental
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Laboratory (KEL) to be analyzed for lead and arsenic concentrations. The sediment was
filtered from the water using a -0.45 micron (p) membrane filter, dried and digested
before analysis.

SAMPLE RBSULTS

Results from the Butterfield Creek suspended solids sampling prograrn were submitted to
the EPA and UDERR in the documents listed below.

o Kennecott Utah Copper Corporation Butterfield Creek Sediment Sampling
Report dated October 1999;

o A letter dated July, 31, 2000 sent to Eva Hoffman, EPA, regarding Sample
Results for Compliance Monitoring and Removal of Butterfield Creek Basins;
and

o I letter dated November 27,2001sent to Utah Department of Environmental
Response and Remediation regarding the South end Environmental Onsite
Assessment sites and project status.

Sampling results for 1997-1999 demonstrate that the creek at times exceeded 500 ppm
lead in the suspended solids (UDERR, 2001). However, the average concentration of lead
in the suspended solids dropped from 781 ppm for lead and T2ppmfor arsenic in 1997 to
342 ppm for lead and 61 ppm for arsenic rn 1999. The results indicated a decrease of 439
ppm(567o) in the average lead concentration and an 11 ppm (I57o) decrease in the
arsenic concentration from 1997 to 1999. Sample results and Butterfield Creek flow data
are presented in Table l.

Since the cleanup of Butterfield Creek there have been a number of significant storm
events. The average lead concentration data from 1998 and.1999 show that Kennecott
has continued to meet the EPA clean up goal of 500 ppm lead (KUC , 1997)(Table 2).
This trend continued through 2000 and 200I. Suspended solids data collected in 2000 and
2001 are reporled in Table l.

Table 2: Butterfield Creek TSS - Yearlv lead A t BTC-3- Iea erages a
Year Sample Results

Lead Arsenic
t997 7&r 1Z
1998 458 54
1999 342 6l
2000 361 53
2001'k 429 70

BTC-3 located in the canyon mouth in Butterfield Creek adjacent to the
access gate.
xThis is a single sample
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QUALITY CONTROL

Field duplicate samples were analyzed at KEL. The analytical results were compared
using the calculated relative percent difference (RPD). Field duplicate and RPD data are
presented in Table 3.

The data quality objective for the comparison is + 35Vo.Data that exceeds RPDs in
excess of 35 7o may still be considered usable if the analyte is detected in quantities less
than l0 times the detection limit or if both of the samples were well below the target
clean up level.

A high variability of the RPDs was expected due to the small sediment sample size,
medium of transport, preferred suspended solid transport and laboratory variables.
Deposition or transport of suspended particles depends on its settling velocity and the
turbulence of the flow, as well as the size, shape and density of the particle. Duplicate
sample weights ranged from 0.009 grams to 0.414 grams and sample weights ranged
from 0.10 grams to 0.415 grams. Under these circumstances it would be difficult to meel
a 9O7o completeness objective.

A break down of the RPDs calculated to compare the sample against the field duplicate
follow:

Lead
RPD value
0-35
>35-50
>50-75
>75- 100
>100

Fifty (947o) of the lead RPDs met acceptable data quality objectives.
Two of the lead RPDs are acceptable because the analytical results indicate lead
concentrations less than 455 ppm.

Arsenic
RPD value
0-35
>35-50
>50-75
>75- 100
>100

No. of Samples
50
I
I
0
I

No. of Samples
38
I
3

2

9

% of Total Duplicates
94
2

z
0
2

7o of Total Duplicates
72
nz
5

4
17

a

o

a

a

Thiny-eight of the arsenic RPDs met acceptable data quality objectives.
Two of the arsenic RPDs are acceptable because the analyticai results indicate
arsenic concentrations less than 23.3 ppm.
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CONSLUSIONS AND RECOMMENDATIONS

Kennecott's removal of the relic mine waste rock and other mining related soil from
Butterfield Canyon drainage has restored this site to better than original conditions. A
potentiai hazardhas been eliminated and the water quality of the stream has improved.

The EPA stated in the Record of Decision Kennecott South Zone Site that essentially the
Butterfield Canyon removal actions have "already satisfactorily achieved the remedial
action goals" by removing sources of potential contamination to Butterfield Creek (EPA,
2001).

Kennecott also believes, and the data supports, that the cleanup goals have been met and
is concerned that sampling resources (personnel and analytical costs) can be better used
in areas of higher risk within the project site. Therefore, Kennecott requests that this site
receive an unconditional NFA status at this time.
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Table Total Su nded Solids Data

1 137.8

1 1:15

'17:15
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able 1. Tota Solids Data

Samole lD Arsenic Lead Weioht ol Samole (o)

Creek
Flow a'
BTC.4

)ate Time BTC-1 BTC.2 BTC.4 BTC.3 BTC-1 BTC-2 BTC-4 BTC-3 BTC.1 BTC.2 BTC-4 BTC-3 GPM

V10t97 22:45 673

v10/97 23:00 808

\t10/97 23:1 5 808

tl10/97 23:30 808

v10t97 23:45 808

v11/97 24:00 <MDL <MDL <MDL 144.0 41.8 215.5 346.0 445.7 0.585 0.289 0.491 0.509 ai1

v11t97 24:.15 673

v11/97 24:30 606

v11t97 24:45 539

v11t97 1:00 471

v18t97 79.6 86.0 140.7 <MDL <MDL 880.6 1056.3 0.063 0.031 0.084 o.171

v26t97 271.8 1067.2 87.6 73.7 J3. z+ 538.5 289.2 0.056 0.027 0.075 0.063

vu97 135.0 OIJ.J 77.7 100.7 130.6 I ZJ.Z 335.2 397.0 0.034 0.020 0.053 0.088

Y8t97 <MDL <MDL 31 .0 42.1 209.4 l BB.O 263.1 379.9 0.053 0.023 0.073 0.049

,t15/97 81.0 639.4 <MDL 72.2 164.1 208.0 632.2 542.2 0.046 0.023 0.037 0.026

\t22t97 65.8 REA / 56. / 68.5 83.6 tct-J 294.2 1034.0 0.065 0.036 0.1 15 0.132

t/29197 <MDL <MDL 20.8 108.5 94.7 335.0 ao? o 500.4 0.021 0.010 0.1 56 0.1 32

o/6/97 <MDL 678.6 64.7 9.6 <MDL 107.1 263.8 277.2 0.009 0.007 0.090 0.068

ot13t97 <MDL 580.3 <MDL 93.8 243.5 231.8 61 1.1 949.5 0.015 0.033 0.023 o.021

o/20t97 584.5 866.4 456.7 74.6 310.8 146.6 346.3 595.7 0.015 0.012 0.023 0.069

o/27t97 <MDL 241 .6 <MDL <MDL lJ t.o 283.6 547.A 399.3 0.010 0.024 0.020 0.041

v3/97 109.6 1372.O 75.8 234.7 148.9 235.1 524.2 2295.8 0.018 0.017 0.046 0.038

1110/97 1247.5 43.5 163.6 272.3 323.5 514.4 0.o22 0.010 0.039 0.066

1/17/97 146.9 650.7 't 50.7 111 7 94.8 t3u./ 398.8 613.0 0.021 0.027 0.068 0.039

11t24t97 <MDL 750.0 74.5 <MDL <MDL <MDL 215.4 493.2 0.018 0.011 0.085 0.073

12t1t97 68.5 666.7 45.0 152.6 38,5 207.7 279.1 0.032 0.016 0.1 09 o.o47

2/11/97 <MDL 3238.s 135.3 119.5 <MDL 238.5 304.8 460.4 0.005 0.007 0.101 0.088

2,15/97 153.7 875.9 97.2 290.8 149.1 142.1 486.0 714.5 0.022 0.028 0.057 0.038 942

12/2497 <MDL 430.9 146.0 86.4 46.9 I ()4.Y 419.4 558.8 0.025 0.009 0.226 0.098 673

2t29t97 15.6 1141.7 111.3 290.8 53.8 136.4 233.3 714-5 0.029 0.019 0.080 0.038 BOB

/6/98 <MDL 4669.4 49.0 161 .9 32.4 <MDL 261.3 458.8 0.017 0.006 0.068 0.049

1t13t9A <MDL 475.0 1't 1.9 39.3 119.8 168.3 399.3 503.0 0.056 0.030 0.068 0.068

1t19/98 <MDL 571.2 44.7 <MDL o.o74 0.039 0.071 0.054

1t26t98 41.9 2817.6 111-0 307.7 120.9 179.2 ZJO.U 5't4.8 0.043 0.031 0.153 0.085

/28/98 741

2t2/98 967.5 104.1 76.9 80-6 85-B 206.4 560.4 0.057 0.034 o.112 0.107 741

2/9t98 <MDL 978.3 1.7 <MDL 23.6 31 .4 251 .4 387.1 0.040 0.021 O.OBB o.047 942

u17/98 <MDL 745.0 <MDL <MDL 53.6 155.8 194.4 322.2 0.035 0.065 0.094 0.055 942

rl23/98 <MDL 154.5 <MDL <MDL <MDL 9.1 166.9 248.9 0.029 0.017 at22 0.093 875

u24l98 1077

,t3t98 <MDL 480.6 <MDL <MDL I o.4 102.8 182.4 251 .1 0.034 0.018 0.117 0.092 942

,19/98 <MDL 670.8 <MDL 77.6 105.0 268.7 360.9 0.029 0.028 0.166 0.1 02 875

,/'t6t98 <MDL <MDL <MDL <MDL JZO. T <MDL 399.2 459.5 o.o42 0.026 0.203 0.095 942

tl23t98 zz-J 287.5 73.0 59.8 101 .9 125.4 353.5 522.9 0.1 03 0.067 0.368 0.273 477

)/31t98 8.0 234-1 53.3 48.9 108.7 .1 10.6 434.3 686.8 0.056 0.043 0.202 4.228 212

v6t98 6.6 IZO.U 62.2 48.4 98.1 112.4 451.8 655.0 0.1 28 0.1 00 o.264 0.315 J40

tl14/98 12.8 89.1 74.7 ot.l 89.3 65.0 469.0 698.6 0.090 0.1 04 0..139 0.092 346

v20/98 27.8 213.9 69.9 58.9 98.0 122.9 411.4 525.4 0.045 0.042 0.150 o.144 279
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able 1. otal nded Solids Data

Sample lD Arsenic Lead Weioht of Samole (o)

Creek
Flow a'
BTC.4

)ate Time BTC.1 BTC-2 BTC-4 BTC-3 BTC.1 BTC-2 BTC-4 BTC-3 BTC.1 BTC.2 BTC.4 BTC.3 GPM

t/23t98 lJl//

v24t98 2056

v27198 19.1 28.8 50.4 48.6 104.9 115.8 484,7 631.2 0.207 0.1 75 0.366 0.314 2244

v30/98 2778

il4t98 14.8 23.2 44.3 41.1 83.9 133.4 457.8 509.5 o.721 0.656 0.784 0.836 2958

il11/98 10.3 <MDL 29.8 22.8 82.8 94.9 299.0 416.4 0.365 0.123 0.213 0.240 2778

il18t98 2.9 38.3 1 69.1 53.4 161 .3 133.6 4 t4.O 590.2 0.056 o.047 0.083 0.1 03 2868

it26/98 38.5 97.2 87.6 60.5 85.4 80.6 364.6 540.8 0.053 0.054 0.081 0.079 2244

)/1/98 AA
1 06.1 49.5 53.8 63.8 67.5 227.2 361.4 0.034 0.036 0.145 0.092 21 50

i/8/98 <MDL 187.5 90.2 52.9 75.1 88.8 399.5 445.0 0.019 0.015 0.019 0.048 1 876

i/1 5/98 1876

)t22t98 <MDL <MDL <MDL <MDL 387.2 51.0 109.6 z5.o 1 -015 0.357 0.419 0.068 2244

)l29l98 53.9 150.7 70.1 66.3 112.7 118.2 302.'l 468.8 0.052 0.029 0.049 n ntre 876
7/6198 30.8 196.6 114.1 67.9 101.3 68.4 298.7 440.4 0:023 0.023 0.030 0.060 782

t't3t98 79.6 337.0 140.1 78.6 <MDL 55.6 480.4 oJo.5 0.016 0.014 0.038 0.034 432
7t20t98 120.2 246.8 140.4 1 06.1 106.6 112.3 507.0 595.5 0.018 0.032 0.036 0.038 279
7t27t98 48.74 233.1 5 57.89 67.23 135.22 151.69 341.35 530.30 0.032 0.018 0.067 0.053 077
y3t98 51.43 648.76 134.83 117.23 105.7'l 165.29 404.49 587.92 0.035 0.024 0.053 0.056 077

]/1 0/98 38.96 2079.67 106.97 63.53 124.68 2s1.65 337.09 361.30 0.015 0.018 0.049 0.045 010
y17t98 30.86 660.19 94.83 63.1 3 74.O7 t33.JZ+ 232.76 275.25 0.016 0.010 0.035 0.040 010
y24t98 335.82 852.79 72.01 1 16.00 78.36 1 19.29 124.32 294.00 0.040 0.020 0.074 0.025 010

]/3'l/98 44.18 226.11 63.47 64.27 101.41 124.71 146.44 224.01 0.050 0.043 0.090 0.053 077

,/8t98 JO-OZ 565.42 77.76 62.63 59.1 5 144.86 137 -43 240.08 0.036 0.021 0.055 0.048 077

,t14/98 22.03 71.O1 146.96 575.30 118.64 287.94 320.95 162.65 0.030 0.051 0.030 0.017 077

,/22/98 36.05 232.22 65.76 65.53 106.38 135.56 148.44 194.17 0.085 0.045 o.077 0.062 077

,t28/98 64.67 4190.92 11.42 14.55 85.45 338.77 95.1 8 t3z- 15 0.043 0.086 0.079 0.083 1077

0/5/98 <MDL 1342.64 151 .96 41 tv t40. t3 203.05 310.46 187.50 0.026 0.020 0.031 0.035 1144

o/12t98 1450.00 167.30 1 48.1 5 1 48.1 5 123.29 175.00 315.59 481 .48 0.015 0.012 0.026 0.014 1077

0/1 9/98 4469.33 <MDL 605.26 605.26 76.92 263.80 260.87 621 .05 0.008 0.016 o.o12 0.010 1 346

ot26t98 1 s06.1 3 188.38 43.31 43.31 126.79 1 19.63 272.89 570.87 0.021 0.016 0.028 0.013 1212
1/3t98 866.1 4 116.28 <MDL 238-32 141.73 386.05 506.58 0.021 0.013 o.o22 0.015 1077

1tgt98 <MDL 432.25 397.23 <MDL 286.54 197.83 343.87 500.00 0.052 0.037 0.025 0.013 1279

1/1 6/98 <MDL 1703.39 539.55 48.70 187.78 217.51 725.99 568.1 8 0.022 0.018 0.031 0.015 1279
't1/23/98 20.31 1344.12 255.88 81.33 64.06 I / J.JJ 497.06 310.24 0.032 0.017 0.037 0.017 1 346

1 1/30/98 1401 .82 1084.70 330.60 34.52 103.64 133.88 554.64 469.54 0.028 0.018 0.032 0.020 1279

12t7t98 24.25 1061.40 336.26 57.74 70.90 111 11 456.14 494.05 0.o27 0.017 0.032 0.017 1279

1414/98 11.30 1 062.1 5 508.47 40.52 79.10 1 18.64 943.50 477.12 0.018 0.013 0.051 0.030 1346

12/22/98 35.71 4875.0( 1464.29 36.99 2553.57 946.43 2928.57 493.1 5 0.006 0.007 0.038 0.022 1 966

1A2Bt98 31.79 646.78 156.48 10.89 75.14 105.01 327.63 41 1.88 0.035 0.042 0.041 0.051 1 607

1t4t99 tJ.c I 473.54 2.70 49.76 75.68 120.37 81.08 463.77 0.037 0.076 0.037 0.021 1346

1/11/99 zt-zz 909-77 139.53 63.55 259.95 1 16.54 255.81 467.29 0.038 0.027 0.056 0.021 1 346

1t19/99 21.12 567.57 155.94 52.70 93.1 7 112.27 315.16 502.79 0.081 0.048 0.092 0.054 t3 t/

1/25t99 30.99 't317.39 243.46 89.92 81.69 156.52 377.31 534.88 0.036 0.023 0.043 0.026 1346

2t1t99 28.25 491 .62 134.30 25.00 39.55 47.49 281 31 390.00 0.035 0.036 0.055 0.040 1346

2t8t99 22.96 424.87 140.85 74.75 76.53 95.85 322.18 280.81 0.039 n neo 0.057 0.099 1 346

2/15t99 19.23 272.73 93.28 77.54 63.46 90.91 267.41 439.64 0.052 0.058 0.080 0.067 1 346

2t22t99 12.95 578.95 80.55 60.64 oz-t5 97.17 231.90 232.27 o.039 0.025 o.123 0.087 1 346
g1/9e JO.JO 592.21 78.53 71.43 cn oo 96.1 0 213.61 266.23 0.061 0.039 0.096 0.062 1432
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able 1. Tota Solids Data

Samole lD Arsenic Lead Weioht ol Samole {o)

Creek
Flow a1

BTC-4

)ate Time BTC.1 BTC-2 .BTC-4 BTC-3 BTC.1 BTC.2 BTC.4 BTC-3 BTC-1 BlC-2 BTC-4 BTC.3 GPM

3/B/99 15.20 / I J.JJ 0.'.c / 125.40 48.63 103.33 170.29 514.47 0.033 0.030 0.175 0.065 432

3/15t99 7.27 1 08.1 6 27.90 24.58 17.58 'to 7? 61.33 64.JO 0.165 0.147 0.362 0.179 346

3t2499 14.77 93.59 33.59 26.51 40.34 26.28 82.07 141.20 0.176 0.1 56 0.396 0.415 517

3/29/99 31.03 401.57 69.35 67.08 58.62 89.24 189.62 373.75 0.058 0.038 0.206 0.227 607

4/5t99 6.64 600.00 76.28 71 15 <MDL 78.57 233.31 301 .92 0.045 0.028 0.178 0.1 04 517

4t12t99 <MDL 750.00 72.59 76.82 70.80 103.66 193.09 368.21 0.023 0.016 0.142 0.076 692

4/19199 259.51 91.74 82.14 47.'t4 76-06 206.15 371 .51 0.059 0.045 U. IJJ 0.1 85 607

4126199 19.70 191 .68 65.55 72.51 66.60 79.45 ZJJ. I I 404.29 0.107 0.079 0.227 o.172 782

5/3/99 14.22 3 t.00 49.05 50.58 68.59 65.35 264.60 384.90 0.239 0.239 0.300 0.269 2778

5/10/99 14.38 40.35 48-25 55.44 63.1 6 63.94 252.19 357.50 0.160 0.161 0.091 0.141 2334

5/1 8/99 0.071 0.060 0.093 0.071 1 966

5t24t99 <MDL <MDL <MDL <MDL 468.66 838.89 375.97 668.11 0.231 0.208 0.183 0.159 2599

6t1/99 <MDL <MDL <MDL <MDL 306.90 288.26 284.60 533.79 0.097 0.087 0.143 0.1 07 1 876

617/99 9.21 96.32 33.49 4't.88 79.40 75.76 208-02 408.38 0.087 0.092 o.212 0.096 1 966

6t14/99 14.65 267.06 71-84 46.07 128.21 183.24 266.51 368.56 0.055 0.051 0.086 o.o74 1517

6t22/99 70.06 1 86.1 4 62.93 60.57 62.1 0 85.15 243.97 359.54 0.063 0.051 0.116 0.078 1 346

6t29/99 <MDL 280.94 66.12 28.90 60.50 100.33 257.85 308.29 0.028 0.030 0.061 0.052 1517

7nt99 20.91 604.08 75.35 73.99 94.08 122-45 298.27 544.84 0.029 0.025 0.064 0.045 tc | /

7t12t99 11.76 346.46 76.42 74.07 85.29 94.49 268.29 427.78 0.034 0.025 0.062 0.054 1 607

7t19/99 <MDL 382.78 60.04 RA 42 59.93 86.1 2 217.64 J3 I.YU o.027 0.021 0,053 0.040 1517

7/26/99 7.58 838.24 58.43 43.14 71.97 1 17.65 | 63-J I 341 18 0.026 0.014 0.060 0.051 1 607

8/2J99 9.17 792.45 63.66 51.68 48.93 75-47 195.07 335.92 0.033 0.016 0.049 0.039 tbu/

B/1 6/99 16.84 167.29 52.69 36.35 93.26 79.93 161 .43 304.81 0.077 0.054 0.089 0.1 79 15'17

3/8/00 28-01 35.29 47.62 211.76 0.036 0.026

5/1 0/00 40.43 56.82 82.98 382.43 o.047 o.229
8/22O0 39.47 67.O4 150.38 487.90 0.027 9.932

i/30/2001- 18.42 69.61 87.76 429.35 0.0923 0.2399

BTC-1 Located Up Gradient from Butterfield Tunnel

BTC-2 Locaied Down Gradient from Butterfield Tunnel

BTC-3 Located at Mouth of Butterfield Canyon

BTC-4 Located at Saints Rest Weir

Analytical results reported in ppm,
- No flow reading/No Sample
**Results were converted from micrograms/mg without removing the effects of the blank, no blank was collected
<MDL- Less than Minimum Detection Limit

-indicates that a negative value was calculated when the blank was removed from the raw data. Due to lab variables.
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Table 3. Butterfield Creek Total Suspended Solids
Relative

Note: One half the MDL was used to calculate RPDs for those samples with results less than the MDL.
-indicates that a negative value was calculated when the blank was removed from the raw data. Due to lab variables.
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Percent Difference (RPD

Sample lDs

Date

Duplicate Analyses Sample Analyses RPD
Weioht of Samole (o)

)uolicate iample Arsenic Lead Arsenic Lead Arsenic Lead
Duplicate
Sample

BTC
Samole

lTc-6 3TC-3 5129t97 492.01 543.17 -9.9% 0.094 0.092
rTc-6 ]TC-3 6/26t97 542.58 890.83 76.61 876.1 5 150.5% 1.7o/o 0.046 0.011
}TC-5 lTc-3 8t5t97 0.05 1 163.98 0.05 1 163.98 0.0h O.0/" 0.318 '0.322
lTc-6 ]TC.3 8t18t97 98.78 1040.63 140.69 1056.33 -35.0% 1.5V" 0.188 Q.171
3TC-5 3TC-3 9122t97 49.13 1008.36 68.46 1034.04 -32.9"h -2.5% o.144 4.132
=DBC-01 3TC-3 10t6t97 0.05 455.15 9.56 277.2'l -197.9o/" 48.60/" 0.052 0.068
=DBC-02 lTc-3 10/13t97 0.05 966.67 93.75 949.52 -199.8% 1.8% 0.020 0.02'l
=DBC-04 lTc-3 10/27t97 0.05 404.15 0.05 399.27 o.0% 1.2% 0.031 0.041
=DBC-05 3TG-3 11t3t97 22.59 2323.80 234.75 2295.76 '164.9/" 1.2% 0.033 0.038
=DBC-07 3TC-3 11/17 t97 186.96 580.43 111.69 612.99 50.4Yo -5.5"/" 0.046 0.039
:DBC-.10 lTc-3 12t15t97 120.71 1377.63 290.79 714.47 -82.74/" 63.4% 0.099 0.038
:DBC-11 ]TC-3 12t22t97 51.37 540.78 86.40 558.79 -50.8olo -3.3o/" 0.128 0.098
=DBC-12 ]TC-3 116198 43.1 9 448.95 161 86 458.76 115.7% -2.20k 0.038 0.049
:DBC-14 ]TC-3 1/1 9/98 0.05 0.05 0.Q"/" 0.062 0.054
:DBC-16 ]TC-3 2/2t98 29.1 5 544.94 76.85 560.45 -90.0% -2.8% 0.124 0.107
--DBC-17 ]TC-3 219198 23.31 293.98 0.05 387.13 199.1% -27.44/" 0.067 4.Q47
:DBC-18 ]TC.3 2t17t98 0.05 256.71 0.05 322.20 0.O"/" -22.6Y" 0.056 0.055
=DBC-20 3TC-3 3/3/98 0.05 263.89 0.05 251.08 0.O/" 5.Oh 0.076 0.092
:DBC-21 3TC-3 3/9/98 0.05 413.O4 0.05 360.92 0.O/" 135% 0.1 04 0.102
=DBC-24 lTc-3 3/31/98 45.73 683.14 48.90 686.84 -O. | -/o -o5% o.231 o.228
:DBC.25 ]TC-3 4/6t98 45.28 625.24 48.40 655.03 -6.7% -4.7"/" 0.359 0.315
:DBC.26 lTc-3 .4t14t98 65.05 699.82 61.15 698.59 6.2Y" o.2% o.171 0.092
=DBC-27 3TC-3 4t20t98 56.70 540.21 58.89 525.44 -3.8% 2.8% 0.1 46 ai44
:DBC-31 ]TC.3 5/1 8/98 6.67 56.89 62.44 21.6% -9.3/o 0.113 0.103
rDBC-32 ]TC-3 5t26t98 54.35 496.69 60.51 540.76 -10.7% -8.5% 0.1 06 0.079
=DBC-34 ]TC-3 6t8/98 51.00 478.86 52.90 445.O2 -3.7"/" 73% 0.040 0.048
=DBC-36 ]TC.3 6t22t98 0.05 382.62 0.05 23.60 O.Q"/" 176.8"h 0.121 0.112
:DBC-39 ]TC-3 7t13/98 155.53 613.11 78.64 636.50 65.7"/" -3.7V" 0.039 0.034
:DBC-40 lTc-3 7t2At98 74.07 482.72 1 06.1 0 595.49 -35.6% -20.9"h 0.041 0.038
.DBC-42 3TC.3 8/3/98 114.62 543.48 117.23 587.92 -2.2"/" -7.9"/" 0.051 0.056
-DBC-43 ]TC.3 8/10/98 82.94 333.69 63.53 361.30 26.5"/" -7.9% 0.o47 0.045
=DBC.44 ]TC-3 8t17t98 65.04 257.45 63.13 275.25 3.4% -6.7% 0.037 0.040
:DBC.49 lTc-3 9t22t98 50.07 182.44 65.53 194.17 -26.lVo -6.2"/" 0.073 0.062
:DBC-53 ]TC-3 1 0/1 9/98 0.05 747.13 ouc.zo 621.05 -200.o% 18.4% 0.009 0.010
=DBC-54 ]TC-3 10126t98 196.43 639.29 43.31 570.87 127.7% 113% 0.014 0.013
:DBC-56 ]TC-3 11/9t98 278.63 435.11 0.05 500.00 199.9% 13.9"/" 0.013 0.013
:DBC-59 ]TC-3 1 1/30/98 129.44 439.09 134.52 469.54 -3.8% -6.7% 0.020 0.020
:DBC-60 ]TC-3 1217t98 163.69 500.00 157.74 494.05 3.7"/" 1.2"/" 0.018 0.017
:DBC-61 ]TC-3 12t14t98 107.38 422.82 140.52 477.12 -26.7"/" -12.1o/o 0.030 0.031
:DBC-63 JTC-3 12/28t98 108.33 402.08 136.99 493.1 5 -23.4/" -2O.3V" 0.048 0.051
:DBC-66 lTc-3 1t19t99 149.48 497.42 152.70 502.79 -2.1% 1.1Y" 0.039 0.054
:DBC-67 ]TC.3 1t25t99 197.18 553.99 189.92 534.88 3.8/" 3.5% 0.021 0.026
:DBC-70 ]TC-3 2t15/99 78.26 314.78 77.50 439.64 1.0"/" -33.1% 0.058 0.067
:DBC-71 ]TC.3 2t22/99 61.62 217 3A ou.04 232.27 1.6% -6.7Y" 0.093 0.087
:DBC-75 ]TC.3 3122199 27.78 145.41 26.51 141.20 4.7V" 2.9V" o.414 0.415
:DBC-76 ]TC-3 3t29t99 67 ?? 352.29 67.08 373.35 -15.7"/" -5.8% 0.216 o.227
-DBC-77 ]TC-3 4/5t99 72.18 304.14 71 15 301.92 1.4% O.7"/" 0.104 0.1 04
rDBC-80 ]TC-3 4t26t99 74.80 418.30 tz.cl 404.29 3.1"/" 3A% 0.174 o.172
:DBC-82 ]TC.3 5/1 0/99 47.77 375.96 55.44 357.50 -14.9% 5.O"1" 0.130 0.141
:DBC-85 ]TC-3 6/1t99 0.05 473.68 0.05 509.35 0.O"/" -73% 0.106 0.107
:DBC-88 3TC-3 6t22t99 56.79 374.O7 60.57 359.54 -6.4% 4.O% 0.081 0.078
=DBC-91 }TC-3 7t12t99 67.10 4't2.44 74.47 427.78 -9.9% -3.7"/" 0.061 0.054
:DBC-92 ]TC-3 7t19t99 42.55 338.06 50.63 351.90 -17.3% -4.O"/" o.042 0.040
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October 2A, 1999

Eva Hoffman, Ph.D.
Remedial Project Manager
EPA Region VIII
999 18th Street, Suite 500
Denver, Colorado 80202-2405

Project:

Subject:

Kennecott Utah Copper Corporation Butterfield Canyon Site Removal Action
SSID #R2
Final Report for Compliance Monitoring and Removal of Butterfield Creek Basins

Dear Dr. Hoffman:

The Butterfield Canyon Site Removal Action. performed in 1997 under an Administrative Order on
Consent (AOC) for Site #R2, was completed in December 1991. This report is submitted as documentation
for completion of the two year compliance monitoring of Butterfield Creek stream suspended sediments. The
results of the sampling provide evidence that the reduction of lead in the stream sediments was successful. As
a result (and as previously discussed with you) the sediment basins that had been left in place to capture lead
containing sediments over the last two years have been removed. The following sections describe:

. Sampling results for Butterfield Creek suspended solids (with attached sampling report).
o A description of the Butterfield Creek desilting basins removal.

Suspended Solids Sampling

As part of the requirements for the Butterfield AOC, Kennecott Utah Copper (KUC) instituted a sampling
program at Butterfield Creek to determine the lead and arsenic content in the total suspended solids (TSS)
carried by the stream. The monitoring location chosen for the sampling is near the mouth of Butterfield
Canyon at the irrigation diversion (Drawing 451-T-2142). The sampling was initiated on April 4,1997 and
continued through June 1999 on a weekly basis. A concentration of 500 parts per million (ppm) lead has

been established by the EPA as a target clean up level.

The results of the TSS samples collected in 1997 indicated an average concentration of 781 ppm for lead
and 12 ppm for arsenic. Results of the samples collected in 1999 show that the average concentrations
were 342 ppm for lead and 61 ppm for arsenic. This is a overall decrease of 439 ppm (567o) in the average
lead concentration and 11 ppm (157o) in the arsenic concentration. The attached sampling report contains
tabulated sampling results and includes a chart with suspended sediment values for lead and arsenic.
Stream flow data from the weir at Saints Rest have been added to the chart as a comparison of
concentration versus flow rate. Table 1 includes the average yearly lead and arsenic results.

Table 1: Butterfield Creek TSS - Yearly Averages
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Year Samole Results
Lead Arsenic

1991 781 72
1998 458 54

1999 342 6l

Butterfield Creek Sediment Basin Removal

Two lined desilting basins were constructed in Butterfield Creek downstream of the 1997 removal areas in
an effort to capture sediments containing lead in the stream, both from spillage associated with removal
activities and from lead contained in the stream bed from erosional events over the years. The objective
was to catch and remove lead contaminated sediments from the streambed before they entered the
inigation system downstream. Sediment rernoval from the basins was accomplished by re-routing the
sfteam water through piping, pumping water from the basins, then vacuuming the sediments in the basins
with a vacuum truck. All contaminated material was placed in Bluewater I (BWl) Repository. Dates of
cleaning were included in a report to you dated October 8, 1998 (1Q0898bf.doc). The attached sampling
report contains lead and arsenic concentrations of silts removed from the desilting basins rn 1999.

Removal and reclamation options were discussed with Utah Department of Natural Resources stream
alteration specialist Greg Mladenka during a June 4, 1999 site visit. Removal of exposed portions of the
liner, lowering (but not removing) the dams and armoring the spillways was agreed to be an acceptable
reclamation approach. Portions of the liner buried under sand and silt were left in place. The remaining
basin will quickly fill with sediments, thus allowing bed loads necessary for a healthy stream to pass
through. Eventually, vegetation will establish flood plains through the sites and will help stabilize the
banks of the stream.

Removal of the basins was initiated on July 5,1999 and completed by July 12, 1999.

Other Actions

The spillway at the upper desilting pond constructed during the Butterfield Tunnel waste rock removal was
lowered by one foot based on a recommendation by Greg Mladenka. Lowering the spillway will allow bed
loads necessary for a healthy stream to pass through the basin.

If you have any questions orproject concerns, please contact me at 801-569-7015.

Sincerely,

Jonathan F. Callender, Ph.D.
Senior Proj ect Engineer
Project Manager, Butterfield Canyon Site Removal Action

Attachments: Photographs
Butterfield Creek Sediment Sampling Reporl

cc: Ron Segura - U.S. Bureau of Reclamation
Kathleen E. Johnson - Utah Department of Environmental Quality - DERR
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John Whitehead - Utah Department of Environmental Quality - DWQ
Steve MacNeal - Utah Department of Environmental Quality - DWQ
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